Homograft valves have been used for replacing the aortic valve for the last eight years (Ross 1962 , Barrett-Boyes et al. 1965 , Ross & Yacoub 1969 ) and more recently for replacing the mitral, tricuspid and pulmonary valves (Angell et aL 1967 , 1968 , Yacoub & Kittle 1969 , Ross & Somerville 1966 . They offer the advantages of better valve geometry, central unimpeded flow characteristics and absence of thromboembolic complications. In addition the incidence of late complications is lower than with prosthetic valves. Proper function of the implanted valves, as well as their durability, depends to a large degree on preservation oftheir physical properties which can be adversely affected by sterilization or storage procedures (Ross & Yacoub 1969 ).
The cardiac valve tissue consists of collagen and elastic tissue orientated in a specific manner to constitute a 'two phase' material similar to aortic wall tissue (Glagov & Wolinsky 1963) . A 'two phase' material has the advantages of possessing a relatively low distensibility at or above physiological pressures and being resistant to rupture in spite of the frequent rapid changes in distending pressures; this is explained by the fact that the elastic modulus of a 'two phase' material is less than that of the highly elastic component, but greater than that ofthe less elastic component, and the actual tensile strength of the material may be greater than that of the stronger component (Slayter 1962 , Morley 1963 . The static and dynamic features of any biological tissue combine liquid-like and solid-like characteristics and thus are called visco-elastic. Attempts at evaluating the visco-elastic properties of different tissues and developing a mathematical model have been made (Apter 1966) .
To evaluate the effects of the different methods of processing valves, a technique of measuring tensile strength and secant modulus of elasticity of strips of aortic wall has been developed. This work was conducted at the Illinois Institute of Technology with the help of Mr P N Rao and Mr K E Hofer jr. For this purpose rectangular strips of aortic wall were fixed in specially designed friction grips (Fig 1) . Stress-strain relationships were then determined using an Instron Universal testing machine with an automatic recording chart.
Fig l A strip ofaortic wallfixed in two friction grips
After fixing the specimen in the machine, the gauge length and width of the aortic strip were measured, to the nearest 001 inch (0-25 mm), with a slight seating load of 01 lb (45 g); the thickness was also measured with a micrometer, to the nearest 0 001 inch (0 025 mm). All tests were performed at static conditions at a machine head movement rate of 1 inch (2 54 cm) per minute. The tensile strength, as indicated by the ultimate failure point was determined from (Fig 2) and expressed as pounds per square inch. From the shape of the stress-strain curve, it was considered that the secant modulus was more appropriate to indicate stiffness of the specimen than the tangent modulus. Secant modulus is defined as the ratio of stress to strain at the yield point.
Using this method, the different methods of sterilization of homografts were evaluated, particularly the use of antibiotic solutions (Yacoub & Kittle 1970) . The results indicated that this method did not affect the tensile strength or modulus of elasticity of the specimen tested (Fig 3) . Valves sterilized by this method have been used for replacing the aortic and/or mitral valves (Table 1) . For aortic valve replacement free homografts fixed by two suture lines (Ross & Yacoub 1969 ) are used, as it is believed that rigid frames produce obstruction and turbulence and so interfere with the proper smooth function of the grafts. In the mitral position, aortic valves are inserted in the left atrium by two suture lines (Yacoub & Kittle 1969 has the advantages of avoiding the use of a rigid prosthesis, preserving the sinuses of Valsalva of the homograft, which are thought to be essential for proper opening and closure of the valves, and absence of prosthetic material in contact with the circulation.
It is hoped that by avoiding turbulent flow and improving the conditions of function of the inserted grafts, their integrity and normal physical properties will be preserved. Further study of the detailed properties of homograft valves and the factors which affect them is required to ensure continued proper function.
